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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high speed operation 
without sacrifice of characteristics at a photoelectric 
converting section. 

SOLUTION: A photoelectric conversion device comprises a 
photoelectric converting section 41 and a peripheral circuit 
section 42 for processing signals received therefrom formed 
on the same semiconductor substrate wherein a 
semiconductor compound layer 30 of high melting point metal 
is provided on the source-drain and the gate electrode of an 
MOS transistor forming the peripheral circuit section and the 
light receiving part of the photoelectric converting section, 
i.e., the upper surface of a semiconductor diffusion layer, 
touches an insulation layer 29. 
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[If*]® 2 ] t5IES*g|JKg?gTSy- b Hffi©JzrB 

zm&m i iBig©#«g:&£SB. 

[ASH 5] WtB^tt&ifcHt*. 
©#mg&$ig. 

KgBStafcS? 2 igS3«©¥ig{*@£^tfil§#3l 1 IBi£<Z> 

•rs^Ji i iB»©:fc^&$lg. 

[fit>jaS8] buIBMOS t-^>^*£©V-X • FU 

^Wltfcl *©5^^?£K©»a>M^±K:© 
*fTIBiSfiil^S«>*^<*<t dMW&S $ *VC 
*B 1 IBtS©ft1igfci£E. 
C W*^ 9 ] fJIB3t«^^SI5W . iftlffl M O S F =7 > 

F 9 fc4>fc< £*>-«*m?lM«lliBtK 

©#m^&$sa., 

im*m i o j m&yzmgMsnx* smmMo sh? 

K5imiiB«S!lL^IS<D**<*<fc^ll^W 
if im. 1 fBSS©3fcH£&£>g. 

[M*gi 1 1 ] mi&%wm®i>\-3.. itiifflMo sh7 

OS h-7>^X£?:S<^ C*l6©MOS I- ^S^* 

©y- 1- ^sii v - * • f u a > fc«girfBisaiL*^Js© 
[is*js i 2 ] itriB^m^gpt*. ws/bmo s h 7 



2) *S§82 0 0 1 - 1 1 1 022 
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OS F^S*;***^. C*T,e>©MOS F 7>^X£ 
©y- I- V - X • F U -f >lC(*MIBiSi^^ll© 

iafBftH^&SIH*, HCti&j*fflM0 S F 5 > 

BtiBisiMfflMOS h7>S>*#©y- F«ffi©i!>& 

.*^)S©¥^<b^«)©*it9:w6^rt^l»*ra i tats 

©jfem^tis. 
10 [is*3S i 3 ] m&tmmiz. ¥mmt&®)&m&± 

4 1 IBK©3tt|^^g. 

[M*8 1 6 ] BufB*SI£®«:. <> > F- ^©BMfc^ 'J 

n a -sit i iB«©7tm^^g. 
[f»5js«l7] mriBtfcliJfii. #a><fc y>©5%4> 
fr< ti>— M& F-7"3ftfc&{b^y £t»# 
20 ^ 1 !B48©#Sg!&£!g. 

1 8 ] BuiBJ&ttHW:. mitV 'J3>i. ^{b 

-> y 3 >x«^<bK{b^ y ^ >©fIJi#a>6 a^it*^ 
1 S*S©3fem^»Slg. 

0. BlfiB^jSll£U[@©±®«> F*-JHSS|J* 
l^^-T. ^Hlcg|LTC^IS^llEt8©3tfl^gl^ 
S. 

[litSS® 2 1 ] BJiB*^^SlJ«. tStlfflMO Sh7 
yHz-^ HMOS h ^ ^RtfiStRfflM 

«s©^m^«s«s. 

40 [m?m 2 2 ] BtfiB^m^gPli, tftifflMO s h 7 
^^Xdr. y-fe-y HMOS K^>i>X$S.O c jatRfflM 
OS Ch6OM0S h7>^^ 

©y- h®g-hffii V-X • FU-T>±H«. 

ISflBTtem^gPtt, IK, fjlB*^fta:»>1^6ltejil3 

titcnffiz&®?z&mt.%tmzmL. &&&&&&& 

LX^Ztf&m 1 IBtS©7fem^S?g. 
[It^2 3] M^m^gBtt. 2#7ctT?lJ1#K:ie 

so as t» 4i»3loi i iaiS©7fem^»g. 
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t 2 4 ] BiffS 2 ^7Eff ^Jt^tCffig 3 ftfciiufE3fc 

T> I^Jl fdf L "t I, > *if#ifl 1 IBtt ©#m^&$ss. 
[ if 2 5 ] Ji?fE 2 ^7cff ?iJW(Cffig 3 Mcffit B3fc 

[if3<JS2 7] B«iE^ffi[Hl?§g|5«, AD 3 

[ if 2 8 ] B«iE;SiS!a.sJfcH©¥^#< t^isii . 

^£>i^'J-!M F, — s^A^yif-f F. 

•y--r f. *>y*-^>*/yif--< k. ^y^^y^-f 
A^y-y-f F. T/^^ytM F#>6ft£i¥#>e>jiiR 

if #ji i mm<Dft&gzi&&m. 

[ if s£B 3 0 ] BuiETfem^SPOM O S h 5 > * 
©V-*- FU-f>». 5>K^i|«jgK©flfcS:^fc 
<ii2^©i«*Wl/t*5»), Ho-?-© 5 ^if&Bsig 
g©i§OM«i©3 > £ * h #-.>Hg8B£l& < SP^tCt*. 
ii5iE^.S£IS©¥« Wb^JJl*^^ StlTteef, 

wiejs2[sis§§P«)Mo s h -7>i?^^ti. at^fc^**^ 

agJK©||&3^&< £&2o©Mi$*WO^fc9, Ho 

^■© 5 %^^g<Dii5i.^^±ccBir^Kaii.^#ii©* 

SSWk^lB^RiEStiTt^a^B 1 iB*S©3fc^I& 

[mxm 3 i ] if i fE*&©*n^&iig£tie£-r 

*/c«o©S¥j3;£i£K:*j i»t . 

WiE3fc1I^&g|5©SftgB<fc &&¥*gf«£ffcll©±ffi ; £:¥ 

fiffS^&fb^JfcfiXPlitJlK: j: D&feftTUttOMO 
Sh7>^^OV-^- F W>£& 5 ffi$± ±7- 

[ m^m 32] ^m^gsgpi *<D%n%.m&ip *>©« 

S *£©V-* • FU-Y>£ft£^LL£^- 

h *S£ ft £»1IJl±teii^£&Jg©¥^{*f bl^JI* 
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£$t»#1tg&2<Sg©SSj*:fri£. 

[ nnan 3 3 ] m§zmmmt&tomi8.m±®-cmt}ti 
i tc * ^©±ffi&csiji*&jg **t»-r £ Xfl, 
*sis©B(fiBji;si.*^s*^*-rsxg. 

Jg©±ffiKlEE^6if#>13 2IE$£©3fc1I^&^g©SS 

[ if 3 5] 2 ^TttffF'Jtt KiE 3 nfciiu f E#H^& 
SB* . ft »©liirsB¥e£<*{ b6W»SEffl±»T7« 9 Iftfcfll 

C if 3 6 ] m$Z¥mm l&W&m±M4:9. *> & 

*^t?if#3I3 2IEt&©#^&!i£g©«ig:fr)£. 
[ M*g 3 7 ] HtK^Wb^!BWgfia!B±JB*a 5 J: 

20 9iciftiui*xMM-sz8. BiriB^wb^^sspiih 
-sxg> friB3>^^ h*-jw«:^m**^ttt-rsx 

jg. *#t?l«*^3 2iBtgcr)*m^^g©»!j§^fto 

[it ^ 3 8 ] miz^mwit^m^m&stm^m^. o 
tern.. ®f&*Mtm$m*m5 <t 5 tc«^ig?:^-r * 
xg. 

£^t?ff5R3I3 2^tS©7t^S»!^a©SS3&*i£. 

[ 3 9 ] mmmmmt^mnmm±m<o±i l c . 

30 WSXIi. ?r^tfif*JS3 2fBt£«0^SlSI^S©lSji 

[ if *E4 0 ] mm¥mmt&<®)Bm&±m t imm 

4>.2>if^3 9IB*g©7feS^jfe^gCD$S!j§*5*. 

C if 4 1 ] BttlB¥®i*ld;«()l©^a5*S 9 «fc ^ 
igiB¥^<b^)l^Fl±M4iS:W^if*^3 2IBK 

[ if «^ 4 2 ] B5tB^<*sttcc •> x ;u t %&-&mm 
40 mos h7>^*o^'- h^Si^-s^y ~>y 3>ib 
itiB*^tt:ffi:ftS()i4«fiS-r zxm, 

b5ibji< y y 3 >@©wMK:-y- ^ f v-zBm-r z> 
xn> 

ttriB^ifie^igSM^rttcis^F^iBjrSS^^^fiS-r 6 

Xfi. 

t?riHi|i^(*sf*±«:^b'> y 3 >K*0f£-r 
50 B?iB#»<*ffi:»is±©BifiBffi{b->y3»gi*giL.T. b>j 
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mitts 'j n sis. 
m-jbkls. 

[ M*H 4 3] M$B 1 ia$c©ftH^»£SH i . g*3fc 

^f*cciae3-&-5iaKi« =&#rsiii^ft*a^s«g. io 
ia«S©Bifc««i2UliSS. 

[000 1] 

<Dtf #B*affl^g Kfll t > 6 ti * i ^©SBt^ 

gg£-e©$si£#a:. *s£im&mwsm&micw6T& 

£><D-C$>i>. 
[0002] 

mg&mt it. cc ds^mo ssofi#sg*5* 

* 0 jfi*. JI«i»«5«©Bi««*W0aitOI*±*»# 
3Wf*>tltfc»*. »KMOSffl*«Sai«««, MOS 

«<i#jt««s*-c**. Mosss*^»iWio-c 

*S^it^5 6 9 8 8 4 4-Sf . 5 8 6 1 6 2 0 
5 9 5 5 7 5 3#3?CDIpIjffl#&cie4E$ivC<,>£. 
[ 0 0 0 3 ] 0 1 2 BWMO S§9CD3fcmgl&S?gC> 
H!8@T?*S. 01 2Cctel,>-C. 1 IZ&X&i+t LT© 
y-f *- F. 2 BftXJtiF- 1 'C8£Lfc*ffi*1gjg-r& 
fc«>©IEj£fliM OSh5>y^f, 3 Bffcjg 3 *i/c«?5f 

h mstc yt?h 'w;* ^EPtn shty*?hft 40 
>y^*8^it, 3WSS7K:— ssssiv -e© 

SSSS7©SS*tt}*MOS F9>5?** 1 1. 

6aj^§n^>. so 
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[ 0 0 0 4 ] m 1 3 1 IzaMMO Sb~>> 

yx^2. so* -fe y fjb F 5 3*^6^5^^ 
3E^gP4 l©Wr!lt«JSi, JSi2IS'£a"4 2£1»i£b-Cl,> 
5M0S h7>^xy©iTffi^jS : &^L/-Cl,^. 2 1W 
^»S« . 2 2 1 J*^(*»S £ BIS tt & i^O x 
2 3BLOCOS£Wn*iI!Ri£{b£'c£^»!5c 
S ftfcJ*f*HMW*. 2 5 ttS*J*f 1 ©S#a5£ ft 4 

zmmffitM* 3 8Bt&f§jar*&„ 32, 3 3bv- 

* • FU-f>. 3 1 tftt§UB3 8K: 

jf$fiS3n-5^^3>^^ h*-jui-€-©4 , 'cj*$'iS3ns 

fiSB^BS IT Hot l/T l> 3. 

[00 05] MOSF7>y^^lWct3i'^ 
^HSS-CB. igaib^afWi L-T, y-X • FU-f 

>. y-hmg"ciBii..±f#wi©^Wb^€:jM»?&?jH: 
j&s-r simim f (t;i'7r7-f>->! , t'f f> fitiS 
tf&m2ft-ci,>&. c©-ti-';if-r F»i§©Mos 
yx^CDlKMI 1 4 cc^-r. 
[ 0 0 0 6 ] m 1 4 'CfcOT, ^ftSffi 1 2 1 ±tc? 
wH2 2«Sh. y-H 3 1 £FU-f>l 32 
iv-x 1 3 3#JF*J&3ft. ^•ti6©±iB , ca/^l'h^ 
Utf-f F©<fc *> tl*s 'J? A FBI 3 O&Bf&ZftXi,* 

[0 007] -eb-C, CQMOSh^^^OlKfft 
if£&glil 3 8 4SML/t, y-hm@13 6> V-X 
1S137, FU-r>^@l 3 5%*J«l/"Cl3t>» flEl 

[ooosix. iftga^pe - 3 2 6 2 8 9-*t£$Bca*. 

CMD^ (^f-i?*> J *L'-Y>'3>7"^-Y^) ©V 
[0009] 

[^*s»9lL/«l:^it-.S^S] L/A^0ft*i6. CMD 

T S t> ©"C 4> S tctb . !S*©.'St > 'P+^-t?* /c„ 
[00 10] WjIEtP^*e^iL--C< SI 4(Ctt 

LfcJ^tttf'J-tM F«jg*MOSSS©3fem^«g'C 

Sffl-r^i. 3tti^gf5©y-t5'mijf'^ii^:u> 

[001 1 ] ^^^©^^^fb 
s -ti-s c <h % < . iBiittffnJtfe^^m^iisRo'-e© 

[0012] 

[issi^^-rsfcjs?)©^-©] *^©*mfg^g 

«. *m^gS6Pi^©3feS|g^gB^6©m#«r^Jl-r^ 
^i2telKSf5t^PI-©^»*S«:iBa:S n/c3tm^» 

ing-cfcor. friagii2@KSP?S:»RS;-r2.Mos 
yx$©y-x • f u w >±<t y- f ms±"ciiafH!* 

^jSCD^ft'b^®^* 1 ?. li>iia^m^SI3©S3feg|5 
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[0013] *»9KD**aE»*«©««*tt«. 3tm 
[0 0 1 4] #*JiK:J:*itf % 'ptsi< tts&ymtts:* 

[00 15] *<fc<&fc«jasB*««-r*M 
osh7>^^« k ^y-nffi, y-*, fw 

[0016] 

t. hi, H2*ffic>r»gri-*. 
[ooi7]0i tj^a^tftsaoesawwffiH, h 2 

S h^>>>X£2<t y -te* hMOS F7>^^3i, 
JtBfliMOS h^>^X£5£jltRfl!MOS h^>i^ 

[0018101 Ttt. 36*X»»4 CCD 5 

MBUBtfU. «««MOS h 2, y-fe*h 

fflMOS h^>^^3©Wffi«fii, *©316«SE»aJ 30 

4 i a>&©«#*««T4«ai0tt»4 2 *flte8-r *m 

05 F5>^X*<DKffi*fi**UT^S. 

[0 0 19] SMOS h7>^^*«^-rS«ffi-MB 
*tt»*SttTlr»6#. 82*& (@9§> <D-«tt. 02 Cc 

[0 02 0] ftJBR^l iU-CO^Hf-Y^-F^* 1 
AWUXSl^ttf (CCtttl^F) tt, 
K©#y-K«:l«8h4. c®*BrttlBSfllMOS> 
5>^xa?2tCj:0ifiBfflMOS Y=7^V7,%(D>f- F 
fcBSShty- hBGtas^ffrr*, iltRfflMO S F 5 40 
>t^X*4fCj:0»iBfflMOS h-7>i>X#5<Z>K W 
>tc«EE*5EPJ]P3tiSiit«BfflMOS h^>^X#5© 

wi»asni*wxBK*iUL/ca«:»««Mos 
f ^ z 5 <5r>^- f «s?»m^c y * * f s ft£„ 

[0 02 1 ] H2«*»IIO*«SaftiS«4CfflC^6tl* 
[0 02 2] 01«l*Jti"C, 1 2te$Ki£fflMOS F^> 
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5/^*3©y- F*«*Cft£. 1 4ttS3fe»ia4*3( 

|S(:T«««3«ftOUUIJ:0«<T«£J:C^ 15 

tfcJTC**. 2 6 LDD (Light lyDope 
d Drain) «ji?:tS«*r4/ca?>0<S^J$^?SaS£ 
MTCftQ. UM1 5, 1 6. 32, 3 3 <h|sj Dzgli 

[0 0 2 3 ] */c, 2 7ttlB«tt»a«*6a&*^ F 
!f\ 2 9 tt, 4^ttttttJI 1 4 a£CD*BBCC*JC> 

^<D»«*EB±*r 5 /c«> k i> muz? zmmmx * * . 

[0 0 24] KiMJfiMOS h^>y^^<Dy-^«S3te 
gp<t & &40MttEIMI 1 4 £*3Ht3 trcte 9 . 
MOS h^^^CFU-Oi'J-b^ hfflMOS F^ 

tt» 1 6 4>^0^cd y -fe v hm&mnss&m^nm^M 

[0 0 2 5] S2@gSSP4 2 (DMO S F^>^*#CC:fc 

c^-ctt, 3 i**#y s^y 3>*i^&44y- fss, 

3 2, 3 3tty-^X«FU-/>itt5l£»JB'C*0. 

[0026] 3 of)^m^^m<D^mmt^mmxs> 

0, MOS h^>i>x*©*yt/y 3>«y- F^g3 
lOifR^V-X- FU^>£tt4l£tMB3 2, 3 3 

action**. 

[0 027]-*, *F#^*-K©»6aU:ft5¥* 
fHtefjtlB 1 4©±I^>MOS h7>^* 2 % 3(£>y- 
F m@£>±ffi*> y - * • F U -f > cd±S«: amiiSAH 

«IW2 9Jc«ur^4. ¥»(*fi£f»Hl 4^*iiai£tt 
a 1 5 ©±BBKfiffilaO»3W* 4 i-eo^BtC^J^-C »J 
Wfc**«*L^TC>. i < K¥»f«KtWf 1 4^?# 
iSlfi£fS« 1 5CD^gp, BP^*-7-»lBt««2 3^- hm 

ai©«w«itt"CPNS^3&j*ija-rsic6'ctt. y- 
®(*}i£aftji 1 4*>mmimm 1 5<DM8B(c»mtj^iH 

[0028]fflU IftlilBKnV*^ 
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[0029] ctt\ y-^SMco^ra^s. 

t 0 0 3 0 ] 03 ( a ) CcjjVT J: ^agftffiffcJf 1 
46C*>^V*9--Y KH 1 4*««L/fc»6, 
!S*MS<ftS. *5**±. 1 4 

[0 0 3 1 ] -tcr, 03(b) tc^-rj:^^, 

mm i 4 ojss i 4 A*^t@ 2 9 -ei^ x$m? 

C0J;5«catlS[J114 0«»14A©PN«^*s|ft 

[0 03 2] **WtC*$OT, SllSii^iW^ 20 

ft4#SM*fiHB«l 4^»r4r>tiJ:i>. Ac»fcfc¥» 
ttttffM 1 4iMMOS h7>^3?2©y- Mi 
m t y - * ■ K u-f >«W tWlWlA«0*w»f te* 
R*RWftl»<fc9K:i/"C*>J:t>. JBctt* y-te*hfllM 
OSh7>^^3, WBJBMOS h^>5>**5, il 
JRJEMOS h7>^$4©5^ft< ifcHTtl*— 

[0 0 3 3] X, ggfflMOSh7>^^2%ffll^ 30 
fc, «fc»i«c*^i*W61Wi 1 4£tttgJBMO Sf>7 

[0 0 3 4] 1KB, 1 B*«:*fc43fcfllSEIft»*«— ^ 40 

frfr 6 ft £ gifttitJSQ flte cc a: % §:fcSB<t ft 

(EjJI/flMOS h^>^Xt>tCfeSSl)!**lil<D* 
3MMb£«JB*Rtt ft c><fc 5 CcT £ 0 

[0035] &L±#m LtcJ: *> cc . ytm£&%mm&m 

*R»ftt^. ^bt, ^i*i£iiiB«^©y^h«ffi^ 
v-x • Ku^>tt£**cj£i>riTO^JBcc>¥a«*{b so 
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[0 03 6]<fc*3*f*l<lt 2 ^5Bt^«ttCc36flBE» 

c c^^ftai5^i*cc«iaa^IRO¥«Wb^)i 
*R»t\ *«aaii»JW>«iaB»oMos 

^<D^lSSIi^SO¥«*{b#®lJl*SW«> 
[ 0 0 3 7 ] X> STtSPi ft^^*f**£IJ«0*lB?Wl^ 

Wmttcctrtotatfasttir^. fee, 8BfiT*WI<D*» 
^Bc BUST sy-h mSi: tcS3S CC$SSB£ (4 

[0 03 8] *a?BK:«c>6nsgijaiaiisssiL/Ttt, 
wn/yw. y-fX^*@K, wis. -9->^u& 

^cciSDr®affi^t)^nT i 7>^^^b^n^o ct 

[0 0 3 9 ] MCC«. Sio^^iB*^*'Jft£* 

^>^^^{b-ra»^K:tt. cn64Mt^>Mosh 

9 > 2?* * |C <> «M^!S<D*a«*^^B3H *R W 6 . - 
[0040] JgaHSSSRteCMO SWB^n-feJUcJ; 0 
f^KSn/cnMOS h7>^d?ipMOS F7>^ 

[0 04 1 ] *9mKmi>bn&Ttito£&M1t** »*t* 
^Hft£ , ifcPf«nS4>O'C*0, 

a, s*r7> >i j£s* ^^3&>6ft*w^e>aiRsn*^ 

[0 04 2] *»IB6Cfflt^nSiW»J^fell<C>¥*Wt 

S»^6»JRSti45!>ft< i*>— «**6ftS- 
±iliLfc^©Sib»"C*ort><fcC». 
[0 04 3] **!B«:ffll^6nSffi«»«:«5lft«»i 

ns^, *©ffc«Mt5/y mbRfb^y=i>, K 
[ 0 0 4 4 ] x, s^wifts^sitttiswccAifr* 



(7) 
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« =a >XW«b«Wb^ « >ft <? <DJH8r*©** Oft* 

J:c». 

[0 04 5] ^f^c^rtt, mm&&mo¥m»it 
<b>yn>. muMb^ya^. BWbTJi/*-*^ k 

tttttiAl&fi* l x I 0 16 cnf 3 #>6 l x l 0 1B cnf\ 

WMRBLV y - * • F u 4 >i£*JB 2 6 cD^jttragte: 
l x l 0 J7 cnf 3 #>6 I x l 0 19 cm" J . S6^?ii0, 0 
5<xm*»60. 3 Mm, *:^CC^Cie>n€>iK^*«^?^ 
(DV-X- FU-f>SttStBl 5, 16, 3 2, 3 3CD^F 
ffi«Mfiftl£l x 1 0 19 an' a ^e> 1 X 1 0 J1 cnf 3 , 
£&i0. U^60. 5//n frh&tR-? 20 
[0 04 7 ] 

£3fcS^&£»<DSi§;£ffi*CO(,»T04 (a) -04 

(e) *#j«br«wrs. 

[0 04 8] 04 (a) OC^TJ:^^, 

(H«*r) WU iStRi8fb£fc£K<fc9, 
glM^c2 3£^j£T£o ^ 04 (a) -04 ( e ) T 
«*«E*»4 1 £S2llSgSP4 2*, BMgSttriio 
n^o 30 

[0 04 9] &H>T, -SMOS h^>^^©^ I J^ , J 
n>y-h^Sl2, 13, 3 1 *MLfc». N3S^ 
»»«:SIALr«3eW*«fltr&7 3 r Fjr-f*- FO* 

KSB^U&WI(i«ilKOV-^ ■ FU^>ittW» 

»u cut, 

M112, 13, 3 1©«K«C*-/ FX^— 9-2 7* 
JURjrr*. *l/C. tNf FX**— F*-f* 40 

>ttAfflOv^ ^CC NS^^SA I , FX 
^-IffflrJffitceSSI^L/clS^ffi^fiSOy-^ • FU 
>f >}£tS[@ 1 5 , 1 6, 3 2. 3 3*JKJGKr4. C 5 L 

T04 (b) te7*ufc±9fc**w»&ft5. 

[0 0 5 0] 04 (cHC^;T<fc^C, CVDffi, PV 

Dttft^cc j: t) ^fb^ y 3 >io J: 5 

<D#-£G>B*SIU jS!RW«:«2leli»S|54 1 (Dffl±B 2 
8 

[005 1 ] CVD*^^*a^«tO, CoOJ:5 50 
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BKbi»±JB (^0^) imm^m-r^o ctt6<z>«*«& 
jai-r^cttMos h7>^^®y- F«ffi*y- 

X- FU^>*««LTC»4V*j3>iW«^[*flli* 

sit Ffb) 2#m®&£m<D*mw<tG®m 

T04 (d) tC^-Tcfc^tC, FCDcfcS 
^WiSL^JS(D*»Wb^5ftJ13 OWt^. 
[0 0 5 2 ] BPSG©J:3ftlfi«W*fiERU 

£/t, 12183 9 ZBl&ti>* C 5 UT04 ( e ) frc^f 

[0 0 5 3] vytM F<b-r^isSL^#fi«comcc 
«>, ±jfiofe»f4*fflc^ci*jpi«r*o* ->y*M 

Ffbtco^rii, W*.fcfl*HW7 - 3 3 5 8 9 O^fSfK 

[0 0 54] JiUiCDIte^JnMOS h^>>>X*£8H> 

pMOS h7>^X^€rfP^>Ci^'C^€>o 
[0 0 5 5 ] «±, *^<D^ 1 <D|gJteWC:tel»T % * 

S^tWR^-SH idc^x^mm^mcoiyv^^ FH 

3^l¥ffi-ttT, ^Ii22[slSSgB4 2CCfcliT«MOS F^>^ 

< r # , giaiPlKSP 4 2 r«S<z>0BMM¥# ^ i a 

[0056] (» 2 (DSOkM) *^W©» 2 (DXifeMK 
M O S S3£^l^^^g CCfe I > T, 4 1 CDft 

S^SPl 4±^cD{@BffCC, if y^^ F«iS^»ffl^^> 

«ffi©±BBfc]SHfc^B©*S»{b^^lB©«»^iB» 

[0 05 7 ] W2 j8*«-C«, %«S»9S4 1 O^^r h 
y-f*- F©*«*SttMi 1 4±<D^, KU^K^ft 

< *^jfeSP4 1 ©E^fflMO Sh7 ^ 2 <D F U 
-f>15, y-fe^ hJBMOS h^>^X^3, y-^* 

a>7%aijflfr*»M«Mos mtRmMo 

F«j§tcrSC<tCC<tD, ^lHJSWIitbK? 
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<3 **a*tt*33iT i> c t z mmt ts. 

[0 05 8] fcTF. 05 (a) ~05 (d> Z&MlsX 

[0 05 9 305 ( a ) CCmTJ; 5 (c. ©USS^i 
IDSHcLT^X-rt^ 2. X?#ttfiM23. y-MIffi 

i2. i3. si. ^mmt&nm 1 4 . ffi^&wgg© 

y-XFU-f>8£fiWB2 6. XTMMHeov-x Fl/ 
-f>ffitWBl 5.. 2 8. 3 2. 3 3£»2E£-r&. 
[ 0 0 6 0 ] 0 5 ( b ) tcijVr <fc 5«C. Iff 1 ©JliSWi 
|5l«tcFE±J12 9£JjXIKU $Kj£fflMOS h^>S>.** 10 
2©y- hm©l 2±K^SB2 9 A*iiBg$nSJ:^ 
(C. 3agttffii$CJl 1 4±&|&i*. igiRfft^PflitJl 2 9 * 

[0 06 1 ] »l58»«iR«<c. ^/<»*tt«KJ: 

0. nUUM, BWbB5±Jt**8liRJ8U &#ig*fT 
5 C i 'J IT A fi t? £ . fflihJf 2 9 ©±3*£>3HP# 
«R«©±aW: ±'K * £i»^£&M©^J&lt <t BKbR§ 
itH bBfc*U WWIMHUHtS. C 5 b 
T05 (c) K^TJ:$<>C. AN£&H0¥«ftfk£«f 
J13 0*^-r^. 20 

[ 0 0 6 2 ] 0 5 ( d ) tC^-f «fc 5 Cc. 1 ©gUStfUi 

U IB»3 9*^fS-r*o 

[006 3] ti±. #&fD§©!S2©lligWC:tel>-C. * 
«^&«TSP4 l©S3fegi5±«:fct>-rttiR^.'^)S©f 
FH*i|?a-&-r. 3fcH^&BB4 1 ©SfcjMfflMO S 
h7>S>*#2 £ 'J-fe? hflJMOS 3£V 

fflMOS h^>^^4*Jj:U : Si2lHlS§SP4 2©MOS 30 

&&m<Di"jU'4 ¥M#Bi$,zti2>. zotcibtc&mm 

<omtn^^<-C^. lS3i©[llS«ifP*iBlfiei*6. t 
/c. #H^&S54 i-rtt'j-^mofe©^«^3<. 3fc 

[0064] ( HI 3 ©^IStW *^BJ©^ 3 oXttffltt 

<D®m<>cMm2tiz-y-'{ k*^— y-i^/B-rsfc©-?* 

*. 40 
[0 06 5] Sf. 06 (a) KSWlljft*. fESST 
-S. 3fe*g:&gP4 1 *>-J;^2lelSSS|J4 2 ©MO S h 7 
>i?**WiI;£)*©5^. 06 (a) K^KTJrMc. ^ 
x;U2 2. ^#i&2 3. y-hm©12. 13. 3 

1. ^f«!£ffcJI14. ffiW»»K©V-*- l-'N 
>t£«W12 6JfJfiXtr«. ^lUfiSpail^D-C**. 

[0 06 6] 06 (b) JC^-T^^tC. ¥Pi«£IJoll 
4©±ffifC^ft<fc^^P§±JlSCJ f 1f K***-" 9 
tteZ&bibWM-trZ. Aftifltua. cVDi&&<fc'K: 
«fc9. &{t->';3>©J:5ft|g5 7&JjXKL.. 50 
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ffcJI 1 4±©<fr* h U^X h^e^BSStl/ci^^^y 

^x^*i^*t-5. cut, *m#tmmi 4±im 

5 7*^. ffe©g&#«y- hmS©<l®K:©<fcE5 7 

[006 7] C©^. ©i£g©V-*- K U W ^JlttSj® 

CJ-fe^tCfcO. StRttKilR^^igg©V-* • KU-Y 
>ffil«B1 5, 2 8. 3 2. 3 3 SrJF^TS. SI 
1©|IG»W£I5«K:. ^^fti'lCtf). «®!.*#)S 
Jg£B*{bB*±II£ii*&iK&U &#yB=&fT 5Cif>-J 
■fr-f FftSttS. K5 7±K»ofc*Kl£II£ig{b&&ifc 

KH3 O^fiSTS. JBntt&tKR 3 8£f£$lU n> 
htf-Jl/fcliW. mS3 7iBBK3 8*JfMrSC 

u-r. S6 (c) fcrjk-rmm&'&htiz. 

[0 06 8] CCtM*. itPFffi^JiSK©:/-* • KW 

vv-a kh 3 o zitmLtc&. a *>a\&m>i«PFiifi 

[006 9] ^HiSPd-Ctt^y^^ KfltjgSrfiUBl/fcO 

[007 0] (»4 0 7 «. ***S^HC«fc ^ 

[ 0 0 7 1 ] 0 1 <DfllGR£ JKt£jSW. »i3l^il©* 
^Wb^^R)cPfl±)l i It fctS*feb?ciffii»Jl 2 9 <0± 
tc. pJ^K*sW^.®^^*t^»®5 9*SWfc 
^<*ffiftt@l 4(C©**Me ! )fC3l6*iA*f-r.SJ: 
^JC. P3DgP5 6 ?:Wr.5il3felg5 8 5:g;WA:*jc$, 
5. 

[007 2] i»^J12 9©f3H5nm-3 0 0 nm© 
ffiB#>6il!Rl<. ftii59©i^a7nm-l 20n 

momma* a mm- z> ±fcmm±<o®mv$> t> , s 6 

I&&J1 2 9 ©IP3 5:100nm~300n m©ffiffl 
^»@5 9©W34 5 0 nm~ 1 2 Onm 

[007 3] igg4 5 0 nm©Wfe»C*tLT 

ftiStt/SStt. »Ste2 9iL/t:K{b->y3> (®»f^ 
1. 4 6) £i!tRL. ffiiSB5 9iLtg<t->'J3> 

(®tff^2. o o) iiitRLfc^. -en-eni54n 

mi57nm-CM. «S5 5 0nmOfiSfe®C»lt 

«S«C/53«. <*M£H2 9£L-T:8tfb->';:3>£jiiR 
L. ^M@5 9iLTS<b^';=J>?:jllRL/c^. €• 
ti^H 1 88nm<i;69n m-C*2>. ?SS6 5 Onm© 

/5ftfe3Bc*j brsaa/is «. mmm 2 9 i u-r^bv 

Lfcti^. ^n2 2 3nmi8 1nmT*5. 
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[0 074] X. *6*iai5 9<fcLTg<t^t>"J3> 

<JB*r*l. 6 5) &mtRLtcm-&<o&i&mmiz. 

m. fc&lCttLX. fWti6 8nm, 8 4nm, 9 9 
nm£&S«, 

[0 07 5] B.mffi±mt LTQ*Mll£X0£fe9r* 

[0076] WZ-ltm&b 5 0 n mCDTfeKfc^T. Kit 
->y 3>*>?>^-2)*eStJ12 9©JI33r 188nmiU 
gfbi"; 3>#>/5>ft&l&!f)f 5 9©J?3£6 9nmiL 

terns* mi^tmG%t^i>oicKtLx % awt^a 
[oo7 7]i£M5 8ii, «&?-/>©<£ 5 

[0078] (fff5©i<lised) 08». *mmmicj:2> 

m 1 4 i IfeStS 2 9 ©IBJ4C . P ia©*3i{*JKiWl 2 2 A 
IW±-r€>ii4>tC, PNJg^NS^fWteftfcMl 4© 

-m&zmmLx^z. 

[0 07 9] cntCiO, K©— W%«fiSb"CC» 

-5 PM©¥^#fi£tXJl 2 2 A©J?BB#*Siif H 2 9 T?Sfc> 

nr ^-c. is v *<t f© <t 5 Kmrn&&M<&miMt& 

[0 080] & I/. ¥ig&ft!W! 2 2 A ©SIKH'S 

1)mz- i> Q *\ *ffi©?*l> P 5^iS{*&«fcH 2 2 A 
<DPNm-&ZW$iLtcK)-rZ?&tli>&Z. «t-?-c. t© 
J: 5 fcgS>i£# # W *- K»J»©S^SI5*}#^m^ 
«cctet»"Cv §3feSIJtc?isi4.^S©*^f*lt^*^ 

[0 08 1 ] (S6©«6WI9 (a)~I9 (e) 

[0082] mmwmwamm.{yXPmD^3.)V2 2^ 

mm Ufcfg. 3iRM{t&CC cfc 9 *^fit«« 2 3 ZMlS. 

>yrs„ 

[0083] §7fcg|$£ft &8|3#J£W£* F 

u*-{t>ffiAit. Nmvmmmtfcm 1 4&Bi&-t 

C©*§£. 19 (a) GCnVrj:^ S«Slffi©i£ 
Cicero PN&£#y- Mt@©-RCB5g3ft£> 
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ssnscttt%< i oe~6 os©ffifa*^jSitJif? 

[0 0 84] -ei/T. S15M3D©)*^^(S]K?tL,T0|g 
-10K. 09 (a) ©^EP£«&teffi&0/c|nJ*tcP 
S©^*6«J© -r*>iTfci&**fTlr»P I?©¥i§f£!£ffcll 
2 2A^T5. C^tSiy-Hil 2TONS 

^£t*i£f&i§ 1 4©JiSP^6^n/c&g«:pg![*^#fi£ 

ffcfil 2 2 A ©S35*iBa-r iCi*stte. 
[0 08 5] <S^^jgS©V-X • FW> 

io <h 2 GZWmtZtcebte. $3t& 

Sfi*H©ffi^l^JtC*f L-C 1 0 6 0 SfflM L/clfr 

l», MOS h^>^x^©|oj#CCj:6-r. y-h«ST 

(cfi^^ jga v - ^ • f u -y > ©Jasg|j#ffi s n s «t ^ 

[0 08 6] CVD&*i'{Cj;0^fc^'; 3>Ji 

20 ^ci*(cj: o -^©iffe^ft^x 9 ^ 5» * vx „ y- t-mm 

12. 13. 3 KDMrnteVJ K*"*— !f2 l&Bl&Sr 

t * -ex (C L,X N§tf^fi«J©-f * >JT^ii* ; Srm>-y- 
9-{CS^^?tilS^;*«f5fSS©V-^ • FU-Y 
>i£tS(@ 1 5. 2 8. 32. 33 &Bf&? ^. X. 
KpMOSffl©^i|sSfll?5Ry-^ • \rV4> (^H 

^> ^jjS'T'S. c5i/ti9 (b) te.Tfc$-mm.imh 

30 [0087]»>T, CVDiS^<t'CCj:«3. HF^.^IS 
©**#lb^ff^FlltJl 2 9.59 i(,rS<fc-> V 3 

>A«t i'©<gstFr^©itfe»® <tait-> v ^>-pmitmitis 
y 3 >f«c i'©iSS8f^©^ns:^-rs. cne.©^ 

©¥«*lb^4^fiS-r^ t v - ^ • FV-f >s^- 

h *@«r^tf ^«©te»(l 2 9. 594i^>^K«t 
0»*l/-C, *^(*t£tWB3 2. 3 3©aB5iy-hm 
S3 lC^ffi^SaSl+S. CUXS9 (c) KiST 
40 «j§^6n?>. 

[0 08 8] ^it, cvDX«x^^* y >ycci 

0. Co^£<i:±aib/cii5S4*#JilJS<i:. TiN©«fc-5>& 
■WSl#il©4>a< i feTffiffJ©§P^ ; Sr*^*<i:SIC.3H± 

xnim&m<D¥-m#it&®m 3 0 *^ts^ kek t 

TI9 (d) tC^L/cfc^KSES^MKigit^^g© 

50 ¥*{ttt&ttH3 0 ^m^-r^ci^-ct^. 



(10) 

17 

[0 0 8 9] BPSG©<fc5%JlRS*ftti^3 8£J&£L. 

tc&. sBBKt&c-ccMP mmt^wmy ^^d- 

•5. CVD^^^'J^^KJ:*), ^£><!:gfb^£ 
>©J:5&^y T> 1 £=3>£^ h*-^U©l£ffi 

tt £■ ©&m£t » »■€■ n h<r> 5 *> — S££js# <t -r 

a>6&&2gmtt£C VD, 

<D^ffiCCj;'5^SRL=i>*i' h *-->H*3K:S@6 1 io 
-S^m^aesbiit?. siJ««:jCi;r)Blffl»iB8l3 8©± 

CMPfc^y&irr*. nV>*VTJ*)\<6 2ZBm 

ft^CVD, y>^. > y *&£*©#£«:«£ 9 

i£ffiU^-->f 0-Ci2l§l6 2*mi8,-rZ>. CUT 
19 (e) K^TJSSjgrtiff 6*1*. 

[0 090] (S&7 ©Jli6W 0 1 0 B#jS;teW«: J: 4 
3fem^»g©K®^*^b-Ct,^. 20 

[0 09 1 ] *$mWXit. * h *«- F©# V- F 

&S£fflMOS h^>>>;*£2©V-* • FU-f>15£ 

htisD, *©sii#*i$< NM<D*mim&m 1 4©* 

SRr>-PS(©*^l£t«i 2 2 A©3lffiBBHbV y =>> 30 

tszcomrstmms stciyston-ct^. cctbjss 

HfU&£K©¥3*Wb-&««B 3 0 fl5fi£©^(Cffl^fc*^tt 

^(dBBi#a»je3 8 «RAb-rir>«. 

[0 0 9 2] CCTIi, MOS V hLXmM 
m<Oi>(D^mmVtcifi. hffl©MOS&C©0^ 

[ 0 0 9 3 ] X. *«4fMl/t, * h *- F©* 
V- F4MOS h7>^f©y- h 1 2tCg^r*l 
tf. EffisStVCHS h9>yx*«rlfi®fflMOS h5> 40 

[0094] u±mwbtc&mmmx'a¥m&<D&m 

[ 0 0 9 5 ] X. ^^©ifcS^&iSgB, S^feSP*- 

2^7ctf ?JWc^/ci y r-fe >-y-<t L-rfflt,^ c i & 
[0 09 6] j yr-fe>-y-©iiK«^©— wi^ia 1 1 k. 

jjVT, C C -Cii*m^SI54 1 t LX 2 ff 2 £lj©ffi3l© 50 
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«5wnl/t(,>sas. SW!±B. m«i OJJ-10 00^ 
tj;£<DftmiR®&xmj8,$nz>mmM&. 4 2BB. 7k 

&§|S4 1 (C*>7-c-S^JlSK:^(*{b^ ! B9^fiEPfl±B«:S:W 
-c#>6. t»--f y-y--/ Fyn-fe^ittu. jm32IhIS&Sip& 4 

2A. 4 2B©MOS V fcit-SWim*: 

[0 097] 01 5B. #f6WtC«fc£?*5>$ul/.X?-rt'# 
^ ^XB^^^**'.* i'©iffl^1tfBft!iSiia 
7 1 ttftm^&£SSteM2?f*©&£*S& 

•ra*^u>x. 7 2 wujmw Ltcytmg.%mw> i 
3bmpu *st? wmm&xib o ^m^^g 72^6 
tu^j $ tifcm&m^zm^zm 0 r iEtt^<* 7 5 tcietg 

3*4WSP*fT5. 7 4«Bi«t»^<i:'*iett*S»7 5 
[HB©fB*ftSBil8] 

[01 ] *^tc^fc>S^m^fe«g©«^W»rffi0T > 
[02] *^K^S^«^»g©@K0-C$>2». 

[@3] ( a > temwk&&m<D*mm t&mvm 

L/c$^SI5©Bfffi0. ( b ) ttiSlL*^S©*«f«b^ 
!B5©S*s % K »S5tSP©««S WWf ffi0T *> ^> . 

[04] (a) ~ <e) ». #2£?l§©— SJfeWc^fcS 

*m^»s^g©sait^*^^ ?,fc&©^^j»fffi0 

[05] ( a > ~ ( d ) «. *^Hgcr>giJ©SteF!l«:^t> 

-s*^iftMg©iSjg^%^-rsfci*©^wBi® 

07?»2>. 

[06] ( a) ~ ( c ) B. *^Bj©MKJgiJ©*ifepiJ(c 

mwmxbz. 

[07] *&w<Dm<»mmmic&t>i>ftm%.tm&<Dm 
zmmwmxihz. 

[08] *^<DMK:ffe©|liS^)fc^toS^^jg!gg 
©«iCW»r®0-e*2.. 

[09] (a) ~ <e) B. *^©M«Cffe©*iteWc 
«to ^^^^^©Wji^ffiSriftW-r £ g££lftfKE0 

[010] ^HJ©JgfCffe©*i6{«K^t>&3fe«^» 
g©«5£lKj»rBD0-C*£„ 

[011] *:^B^cfflU6n.2.3tem^Slg©0IS0-C 

[012] #fia&£Sg©HSg0t?&S. 

[013] ^©^^^©^SCWifSS-C*^,, 
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